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ABSTRACT

Recent advances in the Internet have revolutionized the
way people share information and choose products.
Various new applications allow users to become an active
part in developing content on the Web. This study
specifically investigates e-commerce product search
websites which allow users to search and evaluate
products, share product opinions and interests, as well as
communicate with other community members. Despite
the increasing number of researchers studying diverse
issues in this context, there still lacks a theoretical
understanding of how the use of user-generated contents
on these websites can actually influence people's decision
making and social experience online. This study thus
focuses on two prevailing design features on websites
based on user-generated information – product tags and
lead user exposure. Results from a laboratory experiment
using a large-scale, real social-network-based product
search website are reported.
Keywords

User-generated contents, product tags, lead user,
information foraging, perceived decision quality, sense of
community.
INTRODUCTION

This study focuses on a type of e-commerce websites that
allows individuals to share opinions and interests about
products, and to make use of this information to facilitate
product search and social network building. We label
these websites social product-search (SPS) websites. For
example, Yelp.com allows users to search for restaurants,
shopping malls, etc., providing user reviews and
facilitating communications between food or shopping
lovers. Flixster.com encourages users to share their
favorite movies, and facilitates movie search and social
network building among the community.
In particular, many SPS websites allow users to “label”
products using their own words, so that products are
characterized by natural-language, descriptive keywords,
i.e., tags. For example, the book “Gone with the Wind” in
Amazon.com has been tagged as “dead souls and dark
alleys”, “great romances”, “civil war”, “women”, and etc.;
reflecting a variety of views from different readers. Every
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tag is also associated with a number indicating how many
people have used this tag for this particular product.
Moreover, some websites also interconnect tags of
different products to facilitate browsing of relevant
products. Using the above example, if the tags of the book
“Gone with the Wind” are interlinked with those of other
books, users can click on any tag of this book, e.g., “civil
war”, and then be directed to a list of books tagged with
“civil war” by the community – the first one being “Cold
Mountain”, followed by “Gone with the Wind” and many
others. Overall, the diversity and interconnectedness of
product tags have enabled “pivot browsing” (e.g., Millen,
et al., 2006), a navigation practice that allows users to
easily recognize and change search directions, thus
offering constantly new views and routes for users to
continue until a satisfying decision is reached.
Since tags are user-generated and aggregated product
descriptors, they represent “the Wisdom of Crowds”, i.e.,
the collective wisdom of the user community. In some
cases, on the contrary, the wisdom of selected individuals
is also recognized by websites to influence others’ search
experience. For example, researchers have been interested
in identifying the opinion leaders or authorities of a
community, as they are usually associated with high
quality contribution and exert disproportionately large
influence on other users (Gyongyi, et al., 2008; Hung, et
al., 2008; Jurczyk and Agichtain, 2007). Websites such as
Thisnext.com and Kaboodle.com provide links to these
lead users who are related to the product being examined,
and encourage direct information seeking from them. Site
visitors can click into their profiles, getting to know their
opinions about the focal products and other product
recommendations.
Overall, the two website features, i.e., product tags and
lead user exposure, support two different ways of
information search and evaluation – product-featurebased and people-based. Meanwhile, these two designs
also highlight a contrast between “the wisdom of crowds”
and “the wisdom of experts”, respectively, which may
exert different influences on users’ decision making.
Hence, this study investigates the individual and joint
impacts of the two web design features on users’ decision
making performance as well as their social experience –
two important aspects of users’ interaction with a website
(Clark, et al., 1986; Kumar and Benbasat, 2006).
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THEORETICAL
FOUNDATIONS:
INFORMATION
FORAGING AND SOCIAL INFORMATION FORAGING

Information foraging is an important theory in humancomputer interaction (HCI) research to understand human
information-seeking and sense-making behavior (Nielsen,
2003; Pirolli, 2007; Pirolli and Card, 1999). The basic
idea is that individuals’ information seeking behavior is
largely shaped by the information cues in the task
environment. For example, hyperlinks (and the associated
text labels, thumbnail pictures, etc.) on websites are a
common type of information cues to direct users’ search
behavior. Meaningful cues evoke ideas in users’ mind,
and users make judgments based on the relation of the
evoked ideas to their information goals. Accordingly,
information scent measures the subjective sense of how
navigational cues are related to users’ information need
(Pirolli and Card, 1999; Spool, et al., 2004). Typically,
plain language works best as navigation cues because it
provides a literal match between the task in users’ internal
information-processing system and cues on the site
(Marchionini, 1989; Nielsen, 2003). For example, usergenerated queries or indices (e.g., tags) are usually freely
expressed in natural language and thus other users are
more likely to recognize and locate what they are looking
for (Kroski, 2005; Merholz, 2004).
As user interfaces and information systems have become
increasingly social, social information foraging enables
users to forage for information with clues contributed by a
group of people (Pirolli, 2007; Rabourn, 2002). As “the
Wisdom of Crowds” suggests, being able to access
diverse cues makes information foragers more open and
think more deliberately, thus improving situation
awareness and decision quality (Surowiecki, 2004, p65).
Aggregating a variety of independent opinions into a
collective verdict can further provide efficient market
judgment (Surowiecki 2004). Social information foraging
also highlights the importance of experienced individuals
in groups who facilitate information transfer between
people and enable helpful discoveries (Pirolli 2007). For
example, some product-based commercial websites
promote the community’s lead users, i.e., highly active
users who have accumulated high contribution score
through sharing useful experiences with others (e.g.,
Hung, et al., 2008). These links possess information scent
because people often want to hear the advice and
recommendations from an opinion leader to ensure their
quality of choice ("expertise heuristic", Ratneshwar and
Chaiken, 1991).
HYPOTHESES DEVELOPMENT

This study involves a preferential choice problem, hence
there is no objectively the best choice (David, et al., 2007;
Kuhlthau, 1991). We thus look at users’ perceived
decision quality, i.e., the extent to which users perceive
that they have made a good choice (Haubl and Trift,
2000; Kamis, et al., 2008). On the other hand, sense of
community is a highly relevant construct measuring users’
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social experience, i.e., a user’s feeling of the presence of
an online community where members share information
and are attached to each other (Blanchard, 2008).
Effects of Product Tags on Perceived Decision Quality
and Sense of Community

Product tags are provided by community users; thus,
product search and evaluation via tags manifests a kind of
social information foraging behavior. Indeed, tags have
been considered as one of the most important mechanisms
which leverage “the Wisdom of Crowds” because of this
user-generated, collective and diverse nature (Speller,
2007). Hence, when tags are presented on a product’s
page, they constitute a comprehensive description of
product characteristics (Hsieh, et al., 2008). The
popularity of each tag as indicated by its frequency count
also signals the collective agreement on this specific
product aspect, reducing users’ uncertainty when
assessing alternatives.
H1a: SPS websites with product tags will lead to higher
level of perceived decision quality than those without
product tags.
Moreover, when tags are interlinked across products, they
then serve as highly visible navigation cues on the
webpage for users to browse products (Spool et al. 2004).
As tags are users’ direct and natural “consumption
vocabulary” pertaining to product (Kroski 2005; West et
al. 1994), they possess high information scent (Kalbach,
2007). Such high-scent cues enable “pivot browsing”, i.e.,
users are able to effortlessly construct and switch between
preferences. By clicking on a particular tag, users are
directed to a comprehensive list of products that possess
the quality described by the tag. Hence, users can focus
on interested product dimensions and process groups of
similar, relevant items together, improving the average
quality of considered alternatives and the final choice.
H1b: SPS websites with connected product tags will lead
to higher level of perceived decision quality than those
with disconnected product tags.
Tagging is a “community labeling practice” for a common
pool of products (Petej, 2006; Rodrigues, et al., 2008),
reflecting a community spirit among users. As a variety of
tags demonstrate “the Wisdom of Crowds”, it is likely
that users’ feeling about the online community is invoked
by others’ active contribution in the form of tags.
Therefore, we propose,
H2: SPS websites with product tags will lead to higher
level of sense of community than those without product
tags.
Effects of Lead User Exposure on Perceived Decision
Quality and Sense of Community

As suggested in social information foraging theory,
effective knowledge dissemination is greatly facilitated by
lead users because of their product knowledge and rich
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experience not available in others (e.g., Chaiken, et al.,
1989; Ma and Agarwal, 2007). For example, one looking
for a French restaurant would probably seek for
experienced visitors of such restaurants, so as to find and
evaluate more promising alternatives before making a
choice. Hence, the more accessible lead users are, the
more likely their knowledge is of real benefit in helping
decision making (Borgatti and Cross, 2003; Nebus, 2006).

links, they may also feel underdetermined at times. In
contrast, when product tags are also provided to facilitate
focused search, users can then carry out thorough
investigation regarding various serendipitous and valuable
discoveries in lead user profiles. This amplifies the
benefit of lead users, enabling a decision process with
well-understood product space and low regret regarding
missed opportunities (Gilovich and Medvec, 1995).

H3: SPS websites with lead user exposure will lead to
higher level of perceived decision quality than those
without lead user exposure.

H5: There is an interaction effect between product tags
and lead user exposure on perceived decision quality, i.e.,
lead user exposure will have a stronger effect when
product tags are provided.

Lead user exposure facilitates direct contact between site
visitors and the influential users of the website. Such
interfacing may help establish social attachment, which
yields a feeling of companionship (Granovetter, 1982;
Wellman and Gulia, 1999) and enhanced sense of
community. In particular, lead users of a community are
deemed as the core group of users who keep the
community growing by their continuous contributions.
This observed “passion” should further impart a feeling of
community to other members and visitors (Blanchard and
Markus, 2004).
H4: SPS websites with lead user exposure will lead to
higher level of sense of community than those without
lead user exposure.
The Interaction Effects of Product Tags and Lead User
Exposure

Users’ information seeking and decision making is
usually an anchoring and adjustment process (Cohen and
Reed, 2006). Upon inspecting a product, users may treat it
as an anchoring point from which they trace relevant cues
to more information or other products. While both
product tags and lead user exposure possess information
scent, the underlying information differs in the level of
relevance to an anchoring product. Specifically, search
and assessment based on tags likely involves other
alternatives closely related to the current product in terms
of the tagged attributes. But information contained in a
lead user’s profile will include her diverse product
opinions, interests and experiences, which may not be all
relevant to the current search direction. For example,
when investigating a French restaurant, an individual may
access a lead user’s profile because she thinks that the
lead user is an experienced visitor of French restaurants.
But the lead user’s profile may also contain lots of her
experiences with, e.g., Mexican grill, Sushi bars, Chinese
food, etc., which bear less relevance to the original focus,
i.e., French food. Hence, compared to product tags, lead
user links are relatively loose points of connection linking
the preceding and subsequent product foraging.
Accordingly, accessing lead user profiles always
“widens” users’ horizon, but does not help narrow down
their search scope properly or conduct systematic
comparisons around the findings. Hence, although users
may feel that product decision is enhanced with lead user

As lead user exposure provides a direct way for users to
interface with real members, it should be a stronger and
more salient influence in creating sense of community
than product tags. Prior research has suggested that when
people are presented with multiple stimulation cues, more
salient information cues play a disproportionately more
important role than less salient cues (Hutchinson and
Alba, 1991; McGill and Anand, 1989). Hence, the
increase in sense of community due to presence of tags
may become less prominent when lead user exposure is
supported on the webpage.
H6: There is an interaction effect between product tags
and lead user exposure on sense of community, i.e.,
products tags will have a stronger effect when lead users
are not provided.
RESEARCH METHODOLOGY
Experimental Website Design

An empirical study was conducted to test the hypotheses.
We collaborated with the biggest social product-search
website in China, Dianping.com, which is a platform
combining reviews, tags, and social network for
consumers to search and discuss local restaurants and
other dining services. We adopted a three-level design in
manipulating the provision of product tags to separately
examine the two functional aspects of tags: (1) as product
descriptors and (2) as navigation cues. The first condition
does not provide tags. The second condition provides tags
but without connecting tags of different restaurants.
Hence, users are only able to view descriptors of each
restaurant in the form of tags. Tags about a restaurant
often describe featured dishes, cuisine type, dining
situation (e.g., friends gathering, dating, or casual eating),
environment (e.g., live performance, private booth, openair seats), and etc. The popularity count for each tag, i.e.,
a number indicating how many users have used that tag
for the particular restaurant, is also provided. In the third
condition, users could click on a tag and then be directed
to a list of restaurants which are tagged by the public with
the same keyword.
Lead user exposure was manipulated at two levels. In the
treatment condition, the website presents on the right
panel of every restaurant page a list of its most popular
reviewers (ordered by their overall contribution scores).
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Upon clicking into their profile pages, users are able to
discover their personal information, comments on and
recommendations of restaurants, etc. In the control
condition, the popular users’ links are not provided.
In sum, we adopted a 3 (no product tags vs. disconnected
tags vs. connected tags) * 2 (with vs. without lead user
exposure) between-subject experiment design.
Experimental Procedures

To ensure a sufficient statistical power, a total of 168
undergraduate and graduate students (i.e., 28 subjects for
each group) were recruited from a major university in
Shanghai. After a short training period, they were
instructed to use the website with the task of finding a
restaurant to dine with several friends in the coming
weekend. After making the choice, the subjects completed
the questionnaires and were paid US$6 each as a
participation reward.
Data Analysis

There is significant main effect of product tags (p<.05)
and lead user exposure (p<.05) on perceived decision
quality. In particular, post-hoc analysis shows that
connected tags leads to significantly higher level of
perceived decision quality than both disconnected tags
(p<.05) and no tag support (p<.05), while the latter two do
not differ. Hence, H1b and H3 are supported while H1a is
partially supported. Moreover, there is a significant
interaction effect on perceived decision quality between
the provision of product tags and lead user exposure (F
(2,162) = 6.12, p<.01) (see Table 1 and 2). Simple main
effect analysis shows that higher lead user exposure leads
to significantly higher level of decision quality only when
product tags are provided (p<.05 for both disconnected
and connected tags conditions but p>.05 for no tag
condition). Hence, H5 is supported.
There is no significant main effect of product tags on
sense of community. Hence, H2 is not supported. There is
significant main effect of lead user exposure (p<.01, see
Table 1 and 2), i.e., higher lead user exposure leads to
higher sense of community. Hence, H4 is supported.
However, no interaction effect exists, hence H6 is not
supported.

Product Tags and Lead User Exposure

On the other hand, when product tags are not provided,
lead user exposure does not turn out to be an effective
decision aid. This is plausibly due to the uncertainty
caused by the unstructured way of searching and
comparing products. In contrast, when users’ product
search and evaluation is also aided by tags, information
from lead users becomes more effective since users are
able to assimilate various unstructured but useful findings
into a systematic decision making.
From the social perspective, product tags as a form of
user-generated information do not seem to improve the
environment’s social atmosphere drastically. Instead, a
strong sense of community is mainly attributed to the
direct exposure of lead users, which is a form of virtual
human interfacing and direct informational support from
users in the community.
Source

Dependent

Product
Tags

Variable
Perceived Decision
Quality

Lead User
Exposure

Tags *
Lead User

F

Sig.

2

3.69

.03

Sense of Community

2

.44

.65

Perceived Decision
Quality

1

4.70

.03

Sense of Community

1

6.69

.01

Perceived Decision
Quality

2

6.12

.00

Sense of Community

2

2.11

.12

Table 1. Main and Interaction Effects

Perceived
Decision
Quality

Discussion of Results

Consistent with our prediction, being able to follow highscent cues in the form of product tags is beneficial for
users to search and examine relevant alternatives along
their preferences to make a satisfying decision. However,
disconnected tags do not improve the eventual decision
quality as compared to no tag situation. A plausible
reason is that, without interconnection of products, the
information carried by tags is largely constrained in
understanding individual products rather than fully used
in a process of finding and comparing multiple promising
alternatives.

df

Sense of
Community

With Lead
User
Exposure

Without
Lead User
Exposure

No Tags

5.56
(.85)

5.89
(.62)

Disconnected
Tags

5.99
(.81)

5.48
(.80)

Connected
Tags

6.38
(.69)

5.77
(.89)

No Tags

4.23
(1.39)

4.29
(1.44)

Disconnected
Tags

4.68
(1.27)

3.98
(1.25)

Connected
Tags

4.91
(.99)

4.05
(1.15)

Table 2. Means and Standard Deviations (N=28)
LIMITATIONS AND FUTURE DIRECTIONS

This study is not without its limitations. First, our study
only considers one type of service industry, i.e.,
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restaurants. This may impede the generalizability of our
findings on the effectiveness of product tags since
different products may influence the way people tag them
and thus how tags will be used. Hence, additional tests are
necessary to determine if product type has any moderating
effect on the proposed relationships
Second, this study focuses on information seeking and
decision making in a general search task, i.e., a task in
which users rely on available cues and exhibit scent-based
foraging behavior. Future studies are needed to address
many of the other ways in which users might use tags and
social networks, as well as other types of social
mechanisms on websites.
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